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(57) Abstract 

This invention relates to acylatcd benzylglycosides 
and a method for the use of acylated benzylglycosides as 
smooth muslce cell proliferation inhibiton and as dicra- 
peutic compositions for treating diseases and conditions 
which are characterized by excessive smooch muscle pio- 
lifcration, such as restenosis. The acylated benzylglyco- 
sides of this invention are those of fonnola (I), where X is 
(a), (b). R* is H, alkyl having 1 io6 carbon atoms, chloro, 
bromo, or alkoxy having 1 to 6 caibon atoms; R^ is H, an 
acyl group having 1 to 6 carixm atoms, i^enylsulfonyl. 
or substimted phenylsulfbnyl; and R^ is an icyl group 
having I to 8 caibon atoms, benzoyl, substituted benzoyl, 
alkylsulfonyl having I to 6 caibon atoms. pbenylsulfonyL 
or substituted phcnyUulfonyU R^ R^ R^ R^. R'. and R' 
are each, indepoKlaitiy. an acyl group having 1 to 6 car- 
bon atoms; and R»o and R" are each, indep^andcntiy, nj 
acyl gioup having 1 to 6 caibon atoms, or die R»° and R" 
gioups on the 4* and 6* positions of the maltose or die 
4 and 6 positions of the glucose from an isopropyiidene 
group: or phannaceuticaUy acceptable salts thereof. 
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ArYT.ATKD BFNZ YT nT.VmSTDFS AS TNHTBTTORS 
OF SMOOTH M TISrf .F TFI L PRO! JFRRATTON 

This invention relates to acylatcd benzylglycosides. More particularly, this 
invention relates to novel acylaicd benzylglycosides and their use as smooth muscle cell 
proliferation inhibitors and as therapeutic compositions for treating diseases and 
conditions which are characterized by excessive snx>oth muscle proliferation, such as 
restenosis. 

Bflckground of thg Invention 



All forms of vascular reconstruction such as angioplasty and vein bypass 
procedures effect a response to injury that ultimately leads to snoooth muscle cell (SMQ 

15 proliferation and, subsequendy, deposition of profuse amounts of extracellular matrix 
(Qowes, A. W.; Rddy. M. A. /. Vase. Surg 1991, 13, 885). These events are also 
central processes in the pathogenesis of atherosclerosis (Raines £. W.; Ross R. Br. 
Heart J. 1993, 69 (Supplement), S 30) as well as transphmt arteriosclerosis (Isik, F. 
F.; McDonald, T. O.; Ferguson, R; Yamanaka, E.; Gordon Am. J. Pathol, 1992, 

20 141, 1139). In tiie case of restenosis following angioplasty, clinically relevant 
solutions for controlling SMC proliferation through pharmacological intervention have 
remained elusive to date (Herrman, J. R R.; Hermans, W. R. M,; Vos, J.; Scrruys P, 
W. Drugs 1993, 4, 18 and 249). Any successful approach to selective SMC 
proliferation inhibition must not interfere wi± endothelial cell repair or the normal 

25 proliferation and function of otiier ceDs (Weissbcrg, P. L.; Grainger, D. J.; Shanahan 
C M.; Metcalfe, J. C Cardiovascular Res. 1993, 27, 1191). 



The glycosaminoglycans heparin and heparan sulfate are endogenous inhibitors 
of SMC proliferation, yet are able to promote endotiiclial cell growth (Castellot, J. J. 

30 Jr.; Wright, T. C; Kamovsky, M. J. Seminars in Thrombosis and Hemostasis 1987, 
13, 489). However, the full clinical benefits of heparin, heparin fragments, chemicaUy 
modified heparin, low molecular weight heparins, and other heparin mimicking anionic 
polysaccharides may be compromised due to other pharmacological liabilities 
(excessive bleeding arising firom anticoagulation effects, in particular) coupled widi 

35 heterogeneity of the various preparations (Borman, S. Chemical and Engineering 
News, 1993, June 28, 27). Since die anticoagulant effects of many of these agents are 
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indcpcndemofSMCantipmUfoadveactivityatwooWbcexp^ 
ZZc homogenous in composition and of more defined molecular smicturc wodd 
exhibit a more desirable profile with fewer side effects associated w:th the 
afinementioned anionic polysaccharides. In the compounds of the present .nventxon 
the mmoval of sulfate groups has been found to depress anticoagulant effects but not 
affect antiproliferative activity. 



■ 0 B.B<:yclod»ata»ami«a«Jfa«"«b="*«*«^»'"^^ 

p,olif«non Wibi» a»d as a. rff«*v. tahiW- of (Rally C F ; Fu,.o. 

Kesearck 1993.29. 1J7). US 5019562 a«los«»Uo«icd«ivaiv« of c,dod««^ 
f„ «anng paAologid ««ci««l wi* »«i«i"blc cell or P-*^ 

15 WO 93W90 dUclo«s »dp«>afa«ivc poly^ionic dcrivadves of cydodex,^ 
^gTte". 2 clonic «id«s p« «Achy*a,. residues. Meme-sberger ffP 
312087 A2 »d EP 312086 A2) descnbes the »d,luon*onc nnd anncc^ 
of s»lft»d bis-Momc «id »ddes. US 443.637 discloses po.)^ 
;Z^,l,cosUles.sn»duU»,sof*.co™pl«n«„sys«n. ■n.ecompou^o^*^ 

20 pin. ilLdo. differ ftoo,-. of U«pHo,«.i» -».U.cco^ 

Lnivlglycosides which be« »» ST.cwnU re.«nbUnce » hep-n. sulf.^ 
ll^«Ls. or u, s»lf«=d l«»«o«ic .cid di««s. (b) c««,in n. «« ™o 
X^s„g3r.e«dues(di«).(c)-e.fde8nedsm««e.(d)-.l«no,s«l^ 

e,^., 2^L^;^1 4^a.D.«l«o,,«-y'-P-'>^-P^-"'*^^ 
,„«heI,„.polyn«rfors<»d,.s».cc.p«i.d«8iycogc"synU««.eacnon.-n^ 

ofd^Zsa. ihvorton differ fwm dK« o^ 

:x^Ltjru»b««yi,«»p.«a«-.»*<^)*'-<--*"^ 

30 antqwBliferarion) is different 
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ngjgcrintjnn nf the Tnvgntion 

This invention describes the composition and utility of acylatcd 
benzy Iglycosides of fbnnula I: 




where X is 




.OR" 
* OR* 



R» is H, alkyl having 1 to 6 carbon atoms, halo, CF3, CN, NO2. or alkoxy 
having 1 to 6 carix>n atoms; 
10 R2 is H, an acyl group having 1 to 6 carbon atoms, phenylsulfonyl, or 

substituted phenylsulfonyl with NO^ and 

r3 is an acyl group having 1 to 8 carbon atoms, benzoyl, substituted benzoyl, 
alkylsulfonyl having 1 to 6 carbon atoms, phenyl sulphonyl or substituted phenyl 
sulphonyl. 

15 R* R5, R6, R^, R8. and R9 are each, independentiy, an acyl group having 1 to 

6 carlx)n atoms; and 

RlO and RH arc each, independently, an acyl group having 1 to 6 carbon 
atoms, or the RlO and R» groups on the 4* and 6' positions of the maltose or the 4 
and 6 positions of die glucose form an isopropyUdene group; 



20 or pharmaceurically acceptable salts thereof. 



wo 96/14325 



PCTAJS95/1479S 



Preferably R3 is H. an acyl group having 1 to 8 carbon atoms, alkylsulfonyl 
having 1 to 6 carbon atoms, benzoyl, benzoyl substimtcd with NH2. NO2, CN. Ci-Ce 
alkyl, C1-C6 alkoxy, C2-C15 acylamino. CF3. d-Cfi alkanesulfonylainino. acetyl. 
(methanesulfonyDamino. halo, or OH, phenylsulfonyl. or phenylsulfonyl substituted 

5 with C,-C6 alkyl. C-Cfi alkoxy, Cj^Cis acylamino. NO2. CN. CF3. C,-C6 alkane- 
sulfonylamino, acetyl(methanesulfonyl)amino. OH, or halo, wherein the subsatuted 
benzoyl or the subsrimted phenylsulfonyl may be substimtcd by one or more of the 
subsrituents listed, which may be die same or different 
One preferred value of r2 is phenylsulfonyl substioited with NO2. 

10 A more pieferied aspea or embodiment of dus invention are the compounds of 

formula I: 



20 




'NR2r3 



where X is 

.OR" 



R»<kr-"^r-i^*\ OR" 

OR 

15 Rl is H or alkyl having 1 to 6 carbon atoms; 

r2 is H. an acyl group having 1 to 6 carbon atoms, phenylsulfonyl. or 4- 
ratrophenylsulfonyl; and 

r3 is H an acyl group having 1 to 8 carbon atoms, benzoyl, benzoyl 
substituted with' nitro. amino, acetamido. 3>di-tert-butyM-hydroxybenzamido. 
cyano, or carbomethoxy group, alkylsulfonyl having 1 to 6 carbon atoms, phenyl- 
sulfonyl, or phenylsulfonyl substituted widt med«nesulfonylamino. cyano. tnfluoro- 
methyl. alkoxy having 1 to 6 carbon atoms, alkyl having 1 to 6 carbon atoms chlo.^ 
or nitro group wherein d«.substi«tcd benzoyl or *e subsrimted phenylsulfonyl may be 
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substitutcd by one or more of ihc substitucnts listed, which may be the same or 
diffcrenL 

R5, r6 R7 r8, and R' arc each, indcpcndcndy. an acyl group having 1 to 
6 carbon atoms; and 

5 RlO and R^^ arc each, independently, an acyl group having 1 to 6 carbon 

atoms, or the R^O and R^ ^ groups on the 4' and 6' positions of die maltose or die 4 and 
6 positions of die glucose fonn an isopropylidene group; 

or phamiaceutically acceptable salts thereof. 

The most prcfened compounds of this inventiOT arc: 

10 N-[2-mcdiyl-5-(2,3,4,6-tetra-0-acetyl-^I>glucopyTanosyloxymeA^^ 
nitrobenzamide or a phazmaceutically accq)table salt thereof; 

3-amino.N-[2-mcdiyl-5-(2,3,4,6-tetra-aacetyl-p-I>gluc^ 

phenyl]benzamide or a hydrate or a pharmaceutically acceptable salt tfiercof; 

5-(hcpta-aacetyl-^maltosyloxymediyl>2-mediylphenylan^ or a phannaceutically 
15 acceptable salt diereof; 

N-[5-(hepta-0-acetyl-^D-maltosyloxyincthyl>2-niediyl^^ a 
pham:iaceutically acceptable salt diered^ 

N-[5-(hepta-0-acetyl-P-D-maltosyloxymetiiyl>2-mediylphra^^ 
a pharmaceutically accq)table salt diereof; 

20 3.acetylamino-N-[5-(hepta-0-acctyl-p-I>maltosyloxyTO 
benamidc a phamwccuticaliy a«cpiable salt 

N-{3-[2-(hepta-0-acetyl-(^D-maltosyloxymethyl)-6-mediylphenylca^ 

3,5-di-tcrt-butyl-4-hydroxybenzamide or a pharmaceutically acceptable salt 
thereof; 

25 N-I5Khepta-0-acetyl-^D-maltosyloxymcdjyl)-2-mediylph«^^^ or 
a phamnaceutically acceptable salt diereof; 
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N-[5-(hcpta-0-acctyl-P-I>maltosyloxymcthyl>2-methylpheny^^ 

acid methyl cacr or a phannaceuticaUy acceptable salt thfaeof, 

N-[5Khcpta-0-acctyl-^I>nialtosytoxyrnethyl>2-inethylphe^^^ 
phannaceuticaUy acceptable salt tbeieof; 
5 N-(5-(hcpta-0-acctyl-^I>inaltosyloxymethyl>2.incthylpheiiyl]pn^ 
phannaccutically acceptable salt thereof; 
pentanoic add N-[5-(hepta-0.acctyl-p-I>maltc«yloxytnethyl>2.nKthyl^^^^ or 
a phannaoeutically acceptable sak thereof; 

N-[5-(hcpta-aacctyl-^D-inaltosyloxyracthyl)-2-incthylphenyll-2^Kl^ 
10 amide or a phannaccutically acceptable salt thereof. 

cyclopiopanecaiboxylic add N.[5-(hepta-0-acetyl-P-D.maltosyloxymethyl)-2-methyl- 
phenyllamide or a phannaceotically acceptable saU thereof. 

cyclopcntanccarboxylic arid N-[5-(hepta-Oacetyl-^D-inaltosytexymethyD-2-mcthyl- 
phenyllamide or a phannaceutically acceptable salt thereof, 

15 N-[5-(hepta-aacetyl-P-I>n«dtosyloxymethyl>2-mediylphcnyn^ 
amide or a phannaceutically acceptable salt thereof, 

N-I5-(hepta-0-acetyl-^I>maltosyloxyn«thyIV2-niethylpto^^ 

amino)benzenesulfonamide or a phannaceutically acceptable salt thereof. 

N-[5-(hepta-0-acetyl-^I>-nudtosyloxymcthyl>2-methylphcnyl]-t^ 
20 sulfonanade or a phannaceuticaUy acceptable salt thereof; 

N-[5-(hepu-0-acetyl-P-D-maltosyloxymcdiyl>2-mediylphenyn^ 

benzcnesulfooamide or a phannaceuticaUy acceptable salt thereof; 

N-[5-(hepta-0-acetyl-P-D.nialtosyloxyn«thyl)-2.mcthylphcnyll-3^^^ 
benienesulfonamide or a phannaceuticaUy acceptable salt tiiereof ; 

25 N-[5-(hepta-C>acetyl-^D-nialtosiyloxymethyl>2-mcihylph«^^^^ 

bcnzenesulf onamide or a phannaceuticaUy acceptable salt thereof; 
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N-[5-(hq)ta-0-acetyl-p-D-nialtosyloxymethyl>2-inethylphenyl]-3-(mct^^ 
aniiiio)benzenesu]f onainide or a phannaceodcally acceptable salt thereof 

N-[5-(hepta-0-acetyl-^D-inaltosyioBcyineihyl>2-mcthyli*en^^ 
sulfonanode or a pbannaoeutically acceptable salt thereof, 

5 N-[5-(hcpta<)-acctyl-P-D-nialtosyloxyrocthyl>2-mcthylphcnyl]-4-niethy^ 
sulfonamide or a pharmaceutically acceptable salt thereof; 

N-[5-(hq)ta-0-acetyl-p-D-iiiallosyloxyincthyl>2-inethylpheijyl]-4-chlo^ 
sulfonamtde or a pharmaceutically accqMable salt thexeof; 

N-(5-(hepta-(>acetyl-P-D-maltosyloxyineAyl)-2-methylpheiiyl]-4-chIofD-3- 
10 nitrobenzenesulfonamide or a pharmaceutically acceptable salt thereof; 

N-[5-(hepta-0-acetyl-^I>-mdiosylojqracthyl>2-iTieAylphenyllinetha^ 
a phaimaceutkally accqitable salt thereof; 

butane-l-sulfonic acid N-[5-<hepta-0-acetyl-P-D-nialtosyloxymethyl)-2-methylphenyl]- 
amide or a pharmaceutically accqjtable salt thereof 

15 4.(hepta-0-acetyl-^I>-inaltosyloxymcthyl>2-mcthylphcnylarxiine hydrochloride or a 
phaimaceutically aooepiaUe salt thereof, 

N-(4-(hepta-0-acetyl-P-I>iiialtosyloxy!Xjethyl>2-inethylphenyn-4Kin 

amino)benzenesuIfonaiisde or a pharmaceutically acceptable salt dieteof. 

N-[4Khepta-0-acetyl-^I>maltosytoxyiriethyl>2-methylpheijyl]-4-nitro-N-(4-nit^ 
20 phenylsuIfonyl)beii2enesulfonamide or a pharmaceutically acceptable salt 

thereof; 

N-acetyl-4-(acetyl(methariesulfonyl)arnino]-N-[5-(4\6'-0-isopropylidine-2,2\3,y 
penta-0-acetyl-p-D-iiialiosytoxymetiiyl>2-xijethylphenyl]ben2eiiesulfon^^ 

or a pharmaceutically accq)table salt thereof; 

25 N-pit^onyl-4-[propionyl(methanesulfonyl)amino]-N-[5-(hcpta-0-propionyl-P-D- 

maltosyloxymethyI>2-raedjylphenyl]benzencsulfonamide or a pharmaceutically 
acceptable salt thereof. 
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Pr ^«Ki< of f|i«> Invention 

The compounds of the present invention can be prepared according to the 
general sequence of reactions outlined in the Schemes below: 

Scheme I 



^OAc 



AcO 
AcO 



^^^^ 



OAc 



HO 




N02 



Br 



^OAc 
^ AcO> 



Aci 
AcO 



OAc 



AcO 




giycosidation 



AcO 



reduction 



^OAc 



O 

AcO 



OAc 
Q 




AcO 



OAc 



AcC 

5 



aviation or 
sutfonylation 



'° AcO 



wheie R*. R^. and R^ are as defined above. 
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Thus, maltosyl bromide 1 is coupled widi a benzyl alcohol 2 in the presence of 
a catalyst such as a mercuric bromide, mercuric cyanide, silver triflate. or silver 
perchlorate in an aprotic solvent such as dichloromethane, ether, toluene, or 
nitromethane at temperatures ranging from -40 to reflux to yield glycoside 3. 
5 Reduction of the nitro group of 3 can be accomplished with areducing agent such as 
stannous chloride in a polar aprotic sdvent such as ediyl acetate at ambient teinperan« 

to reflux, or by catalytic hydiogenarion in the presence of a catalyst such as palladium 
on carbon gives an anilino compound 4. Coupling of 4 with an acid chloride or 
sulfonyl chloride can be completed in the presence of an amine base such as 
10 tricthylamine or diisopropylethylamine in an aprodc solvent such as dichloromethane or 
tctrahydrofiiran at temperatures ranging from -20 'C to ambient temperature yields the 
target compounds 5. The same sequence of reactions can be used starting wiA 
bromoglucose tetraacetate to yield the glucose analogue of 5. 
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Scheme II 



^OAc 




0R« 



acylation 



CH3 



HaC 



1)"*' HaC'^CHa 



6 



8 



2) acylation R^^o^TST ^^n" 



As illustrated in Scheme H. wherein Rl. and R3 aic as defined above and 
Ri2 is an acyl group having from 1 to 6 carbon atoms, the acetate groups of 5 can be 
replaced by hydrolysis with a base such as sodium methoxide in methanol or aqueous 
sodium hydroxide in methanol at ambient temperawre to reflux to yield 6 and 
reacylation with an acyl anhydride in the presence of an amine base such as pyridme at 
ttmpeiaturesrangingfromO'CtoambienttemperaturetoyieldT Alternatively. afto 
hydrolysis of the acetate groups, the 4 and 6 hydroxy groups of glucose or the 4' and 
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6* hydroxy groups of maltose can be reacted widi dimethoxypropane in the presence of 
an acid catalyst such as camphorsulfonic acid in a polar aprotic solvent such as 
acetonitrile at amUent tenqwanire to yield an isopropyiidene derivadve 8. 

5 This invention is also directed to pharmaceutical compositions comprised of 

acylated benzylglycosides either alone or in combination with excipients (i.e. 
pharmaceutically acceptable materials with no pharmacological effect). Such 
coinpositions are useful for diseases or conditions which are characterized by excessive 
smoodt muscle cell proliferation most frequently arising from vascular reconstructive 
10 surgery and transplantation, for example, balloon angioplasty, vascular graft surgery, 
coronary anciy bypass surgery, and heart transplantation. Other disease states in 
which there is unwanted vascular proliferation include hypertension, asthma, and 
congestive heart faUure. The compounds of the invention are thus useful for treating 
these diseases and states. 

15 

The compounds of this invention may be administered systemically, for 
example by intravenous injection, typically ranging from 0.1 to 10 mg/kg/h over 5 - 30 
days, or by subcutaneous injection at lower dose, by oral administration at higher dose, 
than intravenous injection. Localized delivery of die compounds of diis invention may 
20 also be achieved by transmeinbrane,transdcimal. or odier topical adininistrative routes 

using appropriate continuous release devices such as supporting matrix, where 
applicable. The compositions of die invention may be formulated witii conventional 
excipients, such as a ffller, a disintegrating agent, a binder, a lubricant, a flavoring 
agent and die like. These are formulated in a conventional manner. It is understood 
25 tiiat tiie compounds of tius invention may be administered in any manner and at any 
concentration that is efficacious to die particular recipient The manner of delivery and 
composition and concentration of the pharmaceutical dose wiU be determinwi on an 
individual basis by die physician or odier skilled medical professional treating die 
recipient 

30 
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pfff^t^ nn r<.p PrnlSfpratinn 



A. Cell Sources 

5 The ability of the compounds of the present invention to inhibit smooth muscle 

ceU proliferation was estabUshed using isolated aortic cells. Porcine aortas were 
received ftom a local slaughterhouse and were iced during transit. The aorta was 
scrupulously cleansed of fatty tissue and rinsed in sterile phosphate-buffered saline 
with 2% antibiotic/antimycotic (Gibco catalog #600 - 5240 AG). The tissue was then 

10 digested in 10 - 15 mL of "Enzyme Miwure" containing coUagenase type 1 165 U/mU 
elastase type IH. 15 U/mL; BSA. 2 mg/mL; and soybean trypsin inhibitor. 0.375 
mgAnL followed by incubation at 37 oc under 5% CO2 for 10 - 15 min. After this 
treatment, the outer surface adventitia was easily removed by peeling with forceps. TTie 
aorta was then longimdinally cut and laid open and the endothelial layer was removed 

15 by sending. 

The medial layer of cdls was rinsed in enzyme solution, and placed in a new 
lOOmmdishwithlOmLofenzymesolution. The aorta was minced using a fine pair 
of scissors and digested for 2 - 3 h at 37 «>C in 30 mL of ftesh enzyme solution. After 
digestion, the tissue was homogenized using a sterile Pasteur pipette with a fire 
polished tip or an eppendorf pipetter with a 200 - 1000 nL sterile pipette op. The 
suspension was dien centrifuged for 10 minutes at 8000 rpm and the pellet was 
suspended in 4 - 6 mL of fttsh medium and plated onto 4 - 6 100 mm flasks with 
vented caps. Cells were allowed to grow to confluence and split using 0.25 % trypsin. 
25 Cells were evaluated for purity and overall quality using antibody to SMC actin. 

B. Examination of the Effects of Compounds on Cell Proliferation 
Using 3H Thymidine Incorporation 

30 Cells were assayed in early passage (generally passage 3 - 7) at su^confluent 

conditions. Cultures were grown in 16 mm (24 well) multi-weU culmre dishes m 
medium 199 supplemented with 10% feul bovine serum and 2% antibiotic/ 
antimycotic. At sub-confluence, the cells were placed in a defined semm ftee medium 
(AIM-V; Gibco) for 24 - 48 h prior to initiating the experimental protocol. 

35 



20 
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Although compounds were found to be more effective with longer pre- 
incubations, in general, experiments were initiated with the addition of compound. H 
thymidine and serum / growth factor to serom deprived synchronized cells and results 
are lepcvted in this inventioi accoidingly. 

5 

Compounds were added to each well at 50 fold dilution (20 iiL I well) and the 
plates were incubated for 24 - 36 h at 37 oc in 5% CO2. Compounds were initially 
dissolved in 50% edianol and saiaUy dUuted into media. Compounds were routinely 
assayed at concentrations ftom 1 to 100 »iM. As a control, grade n porcine intestinal 
10 mucosal heparin (sodium salt) from Sigma (H-7005) was routinely assayed in all cell 
preparations at concentrations from 0.1 to 100 ng/hiL. 

At the completion of the experiment, plates were placed on ice, washed three 
times with ice cold phosphate buffered saline (PBS) and incubated in ice cold 10% 
15 trichloroacetic acid (JCA) for 30 minutes to renwve add soluble proteins. Solution 
was transferred to scintillation vials containing 0.4 N HQ (500 jiUvial to neutralize 
NaOH) and each weU was rinsed two times with water (500 pL) for a total volume of 2 
ooL/viaL 

20 Data was obtained, in tripUcate, for both control and experimental samples. 

Control (100%) data was obtained from maximally stimulated ceUs. as Uie result of 
growtii fector or serum stimulation. Experimental data was obtained from cells 
maximally stimulated with growtii factor or serum and treated witi» compound. Data 
was expressed as a percent of control from which a percent inhibition or IC50 could be 

25 dctennined. Results for tiie compounds of Examples 1-33 for scrum stimulated assays 
are reported in Table I below. 

C. Cytotoxicity 

30 Visually, all cells were found to tolerate high levels of all compounds quite 

weU, however to insure that no toxicity was present, cytotoxicity of compounds was 
examined using a commercial modification of the MTT (^[4.5-diInethyltiua2ol-2.yll- 
2.5-diphenyltetra2oUum bromide) assay. Briefly, cells were again grown in 24 wdl 
plates to 70 - 80 % confiuency and. as before, serum deprived for 24 - 48 h prior to 

35 initiation of die experimcnud protocoL To insure that the KTIT assay monitored toxicity 
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10 



15 



20 



25 



nuhcr than proUfcrarion, ceUs were incubated with 100 of dnig in ftcsh medium 
— at 37 oc in a humidified CO2 incubator. Upon completion of 
the compound tieamient. MH (3 .[4,5^thylthi.zol.2-yl]-2,5-diphenyltetrazoUum 
biomide)indicatordyewasaddedfor4hat37<»C. CeUsweie then lysed and aliquots 
from each well wens tnmsferted to a 96 weU plate for analysis. Absorbance at 570 nm 
wavelength with a reference wavelength of 630 mn was recorded using an ELISA plate 
reader. Results were determined as percent viable using no drug (100% viable) and 
pie-solubilization (0% viable) standards. The compounds of Examples 3. 6. 11. 12. 
14. 15, 16, and 17 exhibited no toxicity at up to 100 ^g/mL. 

Anticoagulant Activity 

n,c anoclotting activity of the compounds of this invention was evaluated in a 
partial thromboplastin time (APTT) assay using normal human plasma collected from 5 
donors according to the procedure of Fenichel et. al. (Clin. Chem. 1964. 10. 69). A 
BBL Fibrometer automatic precision coagulation timer utilizing a 0.3 mL probe was 
employed. An Hlagic acid activated partial tiwomboplastin was used for ^ese 
experiments, TTus reagent was added to human dtrated plasma equilibiated at 37 <»C in 
a p^tic wen in die clot timer. Calcium at 37 oC was added, the clot rimer was st^ 
and the time for fibrin clot fomiation (in seconds) was recorded. The effect of the 
compounds, added to plasma, over a concentration of 12.5 - 200 ^tg/mL was 
determined. Any plasma which did not clot after 240 seconds was assigned a clomng 
time of 240 seconds. An unfractionated heparin comparator was used over die 
concentration range of 1.25 -10 ugAnL. Qotring tests at all concentrations were run m 
tripUcate. Analysis of variance for a randomired block design was used to determme 
the significance of differences observed in die clotting times. The compounds of tins 
invention showed no anticoagulation activity at concentrations up to 200 jigAnL. 
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Table I. Smooth Muscle Antiproliferation Activity and 
Anticoagulation Activity 



Compound of Example 


Porcine Smooth 

Antiproliferation IC50 
or 

(% Inhibition at x 
concentration) 


1 


79% inhibition at 50 HsftriL 


2 


23% inhibition at 50 \ig/mL 


3 


5.08^ 


4 


13% inhibition at 50 Rg/mL 


5 


44% inhibition at 50 \igfaL 


6 


18.3 |iM 


7 


185.4 \xM 


8 


37.1 \iM 


9 


14.6 uM 


10 


64.0 \XM 


11 


20.4 UM 


12 


4.8 MM 


13 


44.3 uM 


14 


48.4 uM 


15 


46.7 uM 


16 


37.8 mm 


17 


26.5 uM 


18 


19.0 mm 


19 


4.0 MM 


20 


9.3 MM 


21 


40.0 mm 


22 


25.4 mm 


23 


28.0 mm 
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Table I Continued 



Compound of Example 


rorcine amooin 
Muscle Cell 
Antiproliferation IC50 
or 

(% Inhibition at x 
concentration) 


24 


61% inhibition at 40 


25 


10.0 HM 


26 


23.1 ^iM 


27 


22.4 |iM 


28 


9.0 


29 


70% inhibition at 40 ^lM 


30 


13.8 nM 


31 


37% inhibition at 100 


32 


6.2 


33 


30% inhibition at 20 MM 


hqwrin (H-7005) 


45 • 83^ inhibition at 56 



The compounds of Examples 3, 11, 12 and 17 exhibited no anticoagulant 
5 activity (APTT assay). 

Specific procedures are described in the following examples. These examples 
are given to illustrate the invention and should not be construed as Umiting the invention 
set forth in the impended claims. 

10 
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FYAMPI.R 1 

p^^ ^f npvranosvlnTvmgt h vl ^nhgn vl 1.3.nitrohgnTainide 
Step 1 

N-(5-HydroxyinethyI.2-methylphenyl)-3-nitrobenzainide 

To a stiired, cooled (0 "Q mixture of 3-ammo-4-methylbcnzyl alcohol (10.0 g. 

10 0.072 mol) and pyridine (5.8 g, 0.072 mol) in THF (100 mL) was added 3- 
nitrobenzoyl chloride (13.5 g. 0.072 mol). After 2 h, the mixture was concentrated, 
suspended in water and filtered to give a brown solid. Trituration with hot EtOH gave 
18.8 g (90%) of product as a white solid, mp 198-200 "C; NMR (DMSO-dtf) 8 
2.20 (s, 3 H), 4.46 (s. 2 H). 7.12 (dd. J = 7.8 Hz, 1.5 Hz. 1 H). 7.25 (dd, J = 7.8, 

15 1.5 Hz. 1 H). 7.82 (m, 1 H). 8.41 (m, 2 H), 8.78 (s, 1 H), 10.26 (s, 1 H). 



Step 2 

N-I2.Methyl-5-(2^,4,6-tetra-0-acetyl-P-D-gIucopyranosyloxyroethyl)- 
plienyl]-3>nitrobenzamide 

20 

A mixture of N-(5-hydroxymcthyl-2-methylphcnyI)-3-nitrobenzamidc (10.0 g, 
0.034 mol). HgBr2 (10.0 g, 0.041 mol), Hg(CN)2 (15.0 g, 0.058 mol), and a-D- 
glucopyranosyl bromide tetraacetate (17.2 g, 0.042 mol) in nitromethane pOO mL) was 
heated under reflux for 4 h. 2.0 M KBr was added and die mature was srirred for 30 
25 ininutes and extracted with EtOAc. m combined extracts were washed with satuiaied 

aqueous NaHCOs and brine, dried (MgS04), and concentrated to give 12.0 g (56%) of 
product as a brown foam; »H NMR (DMSO-<fe) 8 2.00 (m. 12 H), 2.21 (s. 3 H), 4.00 
(m. 2 H). 4.20 (dd. J - 12.4. 5.0 Hz. 1 H), 4.58 (d, J = 12.4 Hz, 1 H), 4.82 (m, 4 
H). 5.27 (t, J = 9.3 Hz, 1 H), 7.10 (d, J = 7.8 Hz. 1 H). 7.24 (d, J = 7.8 Hz, 1 H), 
30 7.25 (s. 1 H). 7.81 (m, 1 H). 8.42 (m. 2 H), 8.80 (s. 1 H). 10.60 (s, 1 H). 
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rliirtTnTninftfiT'"*^""'*1iTnnhfr^"*^''"*"""*'* 

^ A solution of N-[2-incthyl-5-(2,3.4.6-tctra-0-acetyl-p-D-glucopynmosyloxy- 

mcthyDphcnyll-S-nitrobcnzamide (2.0 g. 3^44 mmol), prepared as described in 
Example 1, in McOH (15 mL) was hydrogenated over 10% Pd/C (1.0 g) at 
atmospheric pressure for 18 h. The mixture was fUtercd through solka floe and the 

10 filtrate was concentrated. Purification by flash chromatography (1% MeOH/CTiQ^ 
gave 1 30g(68%)ofpioductasawhitesolid,mp94.96''C; IH NMR (DMSO-d^) 5 
2.00 (m, 12 H). 2.21 (s, 3 H). 4.03 (m, 1 H). 4.06 (d, J = 2.3 Hz, 1 H). 4.20 (dd, J 
= 12.4, 5.0 Hz, 1 H). 4J5 (d. J = 12.4 Hz, 1 H). 4.75 (d, J = 12.4 Hz, 1 H). 4^90 
(m 3 H). 5.27 (t. J = 9.3 Hz, 1 H), 5.28 (s, 2 H), 6.72 (m, 1 H). 7.10 (m, 4 H). 

15 7.23 (d, J = 7.9 Hz, 1 H), 7.27 (d. J = 1.45 Hz, 1 H), 9.63 (s, 1 H). 

ITY AMPLE 3 



20 



25 



30 



5l(LU-0-acetyl-p.maUosyloxyinethyl).2.inethyl.l.nitroben2ene 

To a mixture of 4.methyl-3.mtiobenzyl alcohol (4.0 g. 24.0 mmol) «.d 
acetobromo^-maltose (20.0 g. 29.0 mmol) in CH3NO2 (60 mL) was added Hg(CN)2 
(6 15 g. 24.0 mmol) and HgBrj (6.91 g. 19.0 mmol). After stirring at ambjent 
temperature overnight, brine was added and the mixwre was stirred for 20 nun Tht 
taction mixture was extracted witi. CMiClj-'n^c organic ph_as_e was washed with 
brine, dried (MgS04). and concentrated. Purification by flash chromatography (1 : 2 
andl • lEtOAc/pem>lcumcUKr) and rechiomatography using etiier/peiroleumeftcr 

(3 • 1 then 4 : 1 . thenlOO : 0) gave 7.97 g of the title compound as a colorless solid; 
IH (CDQs) 5 2.00 (s. 3 H). 2.01 (s. 3 H). 2.03 (s. 6 H), 2.04 (s, 3 H). 2.11 
(s 3 H) 2 16 (s. 3 H). 2.60 (s. 3 H). 3.65- 3.71 (m. 1 H). 3.9 - 4.1 (m, 3 H). A2-^ 
4.3 (^ 2 H). 4.54 (dd. 1 H), 4.62 (d, 1 H). 4.65 (d. 1 H). 4.8 - 5.0 («, 3 H). 5.06 
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(t. 1 H). 5.25 (t, 1 H). 5.25 (t. 1 H). 5.36 (t, 1 H), 5.42 (d. 1 H). 5.42 (d. 1 H). 7.32 
(d. 1 H). 7.41 (d. 1 H), 7.92 (s. 1 H). 

Step 2 

5 5.(Hepta-0-acetyI-p-maltosyloxyniethyl)-2-methylphenylainine 

Procedure A: A mixture of 5-(hcpta-0-aceiyl-p-nialtosyl-oxymethyl)-2. 
methyl-l-nitrobenzene (4.0 g. 5.1 mmol) and SnCl2 H20 (8.00 g. 35.0 ininol) in 
EtOAc (100 mL) was heated under reflux for 2 h. The reaction mixture was cooled to 

10 room temperature and saturated aqueous NaHCOa was added. After srining for 15 
minutes, the mixture was diluted with CH2CI2 (200 mL) and filtered through solka 
floe. The organic phase was dried (MgS04) and concentrated. Purification by flash 
chromatography (EtOAc / 01202. 1 : 5, then 1 : 4, then 1 : 2. then 1 : 1 ) gave 3.42 g 
(89%) of 5-0iepta-O-acetyl-^inaltosyloxymethyl)-2-methylphenylaminc as a colorless 

15 foam; m NMR (CDQa) 8 1.99 (s, 6 H), 2.00 (s, 3 H). 2.03 (s. 6 H), 2.1 1 (s. 3 H). 
2.17 (s, 6 H). 3.63 - 3.67 (m. 1 H). 3.95 - 4.01 (m. 3 H). 4.26 (dd. 2 H). 4.51 (d. 1 
H). 4.54 (d, 1 H). 4.75 (d. 1 H), 4.82 - 4.90 (m. 2 H). 5.05 (t, 1 H). 5.20 (t. 1 H), 
5.39 (t, 1 H). 5.41 (d. 1 H). 6.62 (d. 1 H). 6.63 (s, 1 H). 7.01 (d. 1 H). 

20 A hydrochloride salt was prepared by treating a solution of similariy prepared 

free base (5.94 g, 7.86 mmol) in ether (300 mL) with saturated ethereal HQ (100 mL). 
nic precipitate was collected by filtration to give 4.83 g (78%) of the title compound 
hydrochloride salt as a white solid, mp 124-130 "C 

25 Procedure B: A solution of 5-(hepta-0-acetyl-P-maltosyl-oxymethyl)-2-methyM- 
nittobenzene (31.1 g. 39.6 mmol) was hydrogenated at 50 psi over 10% Pd/C (10.0 g) 
fbrlh The catalyst was removed by filtratipn and the filtrate was concentrated to give 
a white foam. Trituration with water gave 28.0 g (94%) of 5-(hepta-0-acetyl-P- 
maltosyloxymedjyl)-2-mediylphenylamine as a white solid, mp 154 - 156 "C 



30 
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fYAMPLE 4 



^ To a stiired mixture of 5-(hcpia-0-acctyl-P-maltosyloxymcthyl)-2-incthyl- 

phcnylaminc (1.90 g. 2.52 mmol), prepared according to Example 3. and pyridine 
(0.22 g. 2.77 mmol) in CH2CI2 (10 mL) was added 3-nitrobcnzoyl chloride (0.51 g. 
2.77 m^l). After 18 h. the mixture was diluted with EtOAc. washed with saturated 

10 aqueous NaHCOj, H2O. and brine, dried (MgSO*). and conccntxated. Purification by 
flash chromatography (1 : lEtOAc/hexane) gave 2,00 g (88%) of product as a white 
foam; IR NMR (DMSO-dg) 5 2.00 (m, 21 H). 2.20 (s. 3 H). 4.00 (m. 4 H). 4.19 (m, 
2 H) 4 40 (dd, 1 H), 4.56 (d. 1 H). 4.75 (m, 2 H). 4.80 (m. 1 H), 4.85 (d. 1 H). 
5.05 (t. 1 H). 5.20 (t. 1 H). 5 JO (m, 2 H). 7.10 (d. 1 H). 7.25 (s, 1 H). 7.28 (d. 1 

15 H). 7.84 (m. 1 H). 8.42 (d. 1 H). 8.45 (dd, 1 H). 8.80 (s. 1 H). 10.28 (s. 1 H). 
Anal. Calcd. for C41H48N2O21: C 54.42; N. 5.35; N. 3.10. Found: C 54.30; H, 
5.27; N. 3.10, 



FYAMPI.E 5 



20 



25 



A solution of N-[5-(hcpta-0-acetyl-P-D-inaltosyloxyinethyl)-2-methylphenyll- 
3-nitrobenzamide (0.55 g, 0.608 mmol). prepared as described in Example 4, in EtOAc 
(10 mL) was hydrogenated at amiospheric pressure over 10% Pd/C (0.20 g) for 2 h. 
nie mixture was filtered and the filtrate was concentrated. Purification by flash 
chitimatography (50% EtOAc/hexane) and trituration with etiier/hexane gave 0,30 g 
(56%) of product as a white solid, mp 1 16-1 1 8 



30 
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f YAMPf.F 6 

mfthTlnlifny"**''"^*"''*'* 

5 

To a mixture of 3-anuno-N.[2-methyl-5-(2.3.4,6-tetra-0.acctyl-p-D-gluco- 
pytanosyloxymeihyDphenyllbcnzanridc (0.85 g. 0.95 mmol). prepared as described in 
Example 5, and pyridine (0.10 g. 1.15 mmol) in THF (10 mL) was added acetyl 
chloride (0.10 g, 1.15 mmol). After 2 h. the mixture was concentrated, suspended in 

10 water, and filtered to give a white soUd. RecrystaUizarion from EtOAc/hexane gave 
0.60 g (71%) of product as a white solid, mp 130-132'C; »H NMR (DMSO-rftf) 
5 1.92 (s, 6 H), 1.94 (s. 3 H). 1.97 (s, 3 H). 2.05 (s. 9 H), 2.21 (s, 3 H). 4.00 (m, 4 
H). 4.20 (m, 2 H), 4.40 (dd. J = 12X 1.9 Hz. I H). 4.54 (d, J = 12.2 Hz, 1 H), 
4.73 (m. 2 H). 4.86 (dd. J = 10.6. 3.7 Hz. 2 H), 4.97 (t. J = 9.9 Hz, 1 H), 5.21 (t. J 

15 = 9.9 Hz, 1 H). 5.27 (t, J = 9.9 Hz. I H), 5.29 (d. J = 3.7 Hz, 1 H), 7.04 (d. J = 7.9 
Hz. 1 H). 7.06 (dd. J = 7.9. 1.2 Hz. 1 H), 7.09 (s, 1 H), 7.44 (m, 1 H). 7.61 (d, J = 
7.9 Hz. 1 H), 7.82 (dd, J = 8J, 1.7 Hz. 1 H), 8.08 (m, 1 H), 9.84 (s, 1 H), 10.11 
(s, 1 H). Anal. Calcd. for C43H52N2O20: C 56.33; H. 5.72; N, 3.05, 
Found: C 56.16; H. 5.79; N. 3.02. 

20 

FYAMPI.E 7 

N./^.f2.fHp pt<..n.ari.»vl.H-n.m«lto«vlnTvniffhYi)-6- 

25 

The tide compound was prepared according to the procedure of Example 4 as a 
white soUd. mp 158-160 »H NMR (DMSO-dtf) 8 1.43 (s, 18 H), 1.94 (s. 3 H). 
1.97 (s. 6 H), 1.98 (s, 6 H). 2.01 (s. 3 H), 2.08 (s. 3 H), 2.22 (s. 3 H)..4.00 (m, 4 
H). 4.20 (m, 2 H). 4.39 (dd, J = 12.0. 2.3 Hz, 1 H). 4.48 (d, J = 12.4 Hz, 1 H). 

30 4 69 (d. J = 12.0 Hz, 1 H). 4.72 (t, J = 12.4 Hz, 1 H), 4.82 (d, J = 8.1 Hz, 1 H), 
4 87 (dd, J = 10.6. 3.9 Hz, 1 H). 4.98 (t, J = 9.9 Hz, 1 H). 5.21 (t, J = 9.9 Hz, 1 H), 
5.28 (m, 2 H), 7.11 (dd, J = 7.7. 1.4 Hz. 1 H). 7.22 (d, J = 7.7 Hz, 1 H). 7.25 (s, 1 
H), 7.49 (t, J = 7.9 Hz, 1 H). 7.53 (s, 1 H). 7.70 (m. 3 H), 8.00 (d, J = 7.9 Hz. 1 
H)! 8.22 (s. 1 H), 9.89 (s, 1 H). 10.21 (s, 1 H). Anal. C:alcd. for C56H70N2O21: C. 

35 60.75; H. 6.37; N. 2.53. Found: C. 60.63; H, 6.40; N, 2.46. 
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pV AMPLE g 

|»^- fff./HAnHi.n.flPffyi-ft.n.infl^ rf*«viArvinethv».2.inethvlnhenYn-3- 

TTie titie compound was prepared according to the procedure of Example 4 as a 
white soUd, mp 116-118 "C; »H NMR (DMSO-rfd) 5 1.91 (s, 3 H). 1.93 (s. 3 H). 
1 94 (s. 3 H). 1.97 (s. 6 H). 2.01 (s. 3 H). 2.07 (s. 3 H). 2.22 (s, 3 H), 3.90 (m. 4 

10 H) 4.19 (m. 2 H). 4.38 (dt, J = 1.24. 11.4 Hz. 1 H). 4.55 (d, J = 12.2 Hz, 1 H). 
4 72 (m, 2 H). 4.84 (t, J = 6.2 Hz, 1 H). 4.86 (d. J = 8.3 Hz. 1 H). 4.95 (t, J = 9.9 
Hz. 1 H). 5.21 (t. J = 9.9 Hz, 1 H). 526 (d, J = 3.7 Hz, 1 H). 5.31 (t, J = 9.9 Hz, 1 
H) 7.09 (dd, J = 7.7, 0.8 Hz. 1 H), 7.26 (d, J = 0.8 Hz, 1 H). 7.28 (d, J = 7.7 Hz, 1 
H), 7.75 (m. 1 H), 8.06 (d, J = 7.7 Hz, 1 H), 8.25 (d, J = 7.9 Hz. 1 H). 8.38 (s, 1 

15 H). 10.08 (s, 1 H). Anal. Calcd. for C42H48N2O19: C. 57.03; H, 5.47; N. 3.16. 
Found: C, 56.80; H, 5.45; N, 3.06. 

FYAMPLE 9 

20 i ^-f5.rHp««a.f > -flfA*vi-ft-n.fni i itr«'^initvTn«.thvn.7.mpthvlnhenYn-S- 

p{»rn^«lnhthfl^ rl"i'' AflH Mfthvl Ester 

TTie tide compound was prepared according to die procedure of Example 4 as a 
white solid, mp 110-112 »C; >H NMR (DMSO-rftf) 6 1.94 (s. 3 H), 1.97 (s. 6 H). 

25 1 98 (s. 6 H). 2.01 (s. 3 H). 2.08 (s, 3 H). 2.22 (s, 3 H). 4.00 (m. 7 H). 4.20 (ra, 2 
H) 4 39 (dd. J = 12.0, 2.3 Hz. 1 H), 4.48 (d, J « 12.4 Hz. 1 H), 4.82 (d. J = 8.1 
Hz' 1 H). 4.87 (dd. J - 10.6. 3.9 Hz. 1 H). 4-98 (t. J = 9.9 Hz. 1 H). 5.21 (t. J = 9.9 
Hz, 1 H). 5.28 (m. 2 H). 7.13 (dd, J - 7.7. 1.4 Hz. 1 H). 7.26 (s. 1 H). 7.28 (d. J = 
7 7 Hz. 1 H). 8.79 (m, 1 H), 8.91 (m, 1 H). 9.03 (m. 1 H). 10.51 (s. 1 H). Anal. 

30 Calcd. for C43H50N2O23: C 53.64; H, 5.23; N. 2.91. Found: C. 53.70; H, 5.16; N, 
2.65. 
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FYAMPIK 10 

M.r<.m«in»a.n.aggty|.R.n.malto«vlo«vinethvl>.2. 
yHf|i.vlph>iivnflpgtaTnide 

5 

To a mixture of 5-(hq)tt-C>-aceiyl-P-rnaItosyloxymethyl)-2-methylphenylaminc 
(2,00 g, 2.65 mmol). prepared as described in Example 3, and tricthylamine (0.80 g, 
7.94 mmol) in CH2CI2 (20 mL) was added acetyl chloride dropwise. After 3 h, water 
was added and the layers were separated. The organic layer was washed with brine, 

10 dried (MgS04), and concentrated to give an off-white foam. Purification by flash 
chroinatography (40% to 60% EtOAc/hexane) gave a white foanL Trituration with 
ether^exane gave 1.79 g (85%) of product as a white solid, mp 90-92 "Q NMR 
(DMSO-dtf) 5 1.92 (s. 3 H). 1.93 (s. 3 H). 1.94 (s. 3 H). 1.97 (s, 6 H). 2.01 (s. 3 
H), 2.03 (s, 3 H). 2.09 (s. 3 H). 2.17 (s. 3 H). 4.00 (m, 4 H). 4.20 (m, 2 H), 4.39 

15 (dd, J = 1 1.4. 1.1 Hz, 1 H). 4.49 (d, J = 12.0 Hz. 1 H), 4.68 (d. J = 12.0 Hz. 1 H). 
4.70 (t, J = 9.8 Hz, 1 H). 4.82 (d, J = 8.9 Hz, 1 H). 4.86 (dd, J = 10.6. 3.9 Hz, 1 
H). 4.98 (t, J = 9.8 Hz, 1 H), 5.02 (t, J = 9.8 Hz, 1 H). 5.26 (m, 2 H), 6.96 (d. J = 
7.9 Hz, 1 H). 7.16 (d, J = 7.9 Hz. 1 H). 7.32 (s. 1 H), 9.26 (s, 1 H). Anal; Calcd. 
for C36H47NO19: C 54.20; H, 5.94; N. 1.76. Found: C, 54.26; H. 5.95; N, 1.96. 

20 

FXAMPLE 11 

JSf.rg.m«.n»a-n-ag< »vl.R.n.mflUnsvlnYViiiP»hvn.2- 
meHivlnhenvllnrnnionamide 

25 

The title compound was prepared according to the procedure of Example 10 as a 
white foam; »H NMR (DMSO-dif) 5 1.08 (t, J = 7.5 Hz. 3 H), 1.92 (s. 3 H), 1.93 (s. 
3 H), 1.94 (s. 3 H). 1.97 (s, 3 H), 1.98 (s. 3 H). 2.02 (s. 3 H). 2.09 (v3 H). 2.16- 
(s. 3 H). 2.32 (q. J = 7J Hz. 2 H). 3.96 (m. 4 H). 4.18 (m. 2 H). 4.39 (dd. J = 12.0. 
30 1.9 Hz. 1 H). 4.49 (d. J = 12.5 Hz, 1 H). 4.71 (m. 2 H). 4.83 (m, 2 H). 4.98 (t. J = 
9.8 Hz. 1 H). 5.21 (t. J = 9.8 Hz. 1 H). 5.28 (m. 2 H). 6.97 (d. J = 8.1 Hz. 1 H). 
7.17 (d. J = 8.1 Hz. 1 H). 7.31 (s. 1 H). 9.19 (s, 1 H). Anal. Calcd. for 
C37H49NO19: C 54.74; H. 6.08; N. 1.72. Found: C. 54.38; H. 6.06; N. 1.74. 
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PYAMPT.F n 



10 



15 



nie litk compound was prepared according to Hit procedure of Example 10 as a 
white foam; IR NMR (DMSO-dg) 5 0.90 (t. J = 7.3 Hz. 3 H), 1.33 (m. 2 H). 1.57 
(m 2 H), 1.92 (s, 3 H). 1.93 (s. 3 H). 1.94 (s. 3 H). 1.97 (s, 3 H). 1.98 (s. 3 H). 
2 02 (s. 3 H). 2.09 (s. 3 H). 2.16 (s. 3 H), 2.31 (t, J = 7.3 Hz, 2 H). 3.94 (m. 4 H). 
4 19 (m. 2 H), 4.39 (d. J = 1 1.8 Hz. 1 H). 4.48 (d, J = 12.0 Hz. 1 H). 4.70 (m, 2 
H) 4 85 (m. 2 H). 4.98 (t. J = 9.8 Hz, 1 H). 5.21 (t. J = 9.8 Hz, 1 H). 5.28 (m. 2 
H)' 6 97 (d, J = 7.9 Hz. 1 H), 7.17 (d, J = 7.9 Hz, 1 H). 7.29 (s, 1 H). 9.21 (s. 1 
H)! Anal. Calcd. for C39H53NO19: C. 55.76; H, 6.36; N, 1.67. Found: C, 55.72; 
H, 6.39; N. 1.60. 

PYAMPT.E 13 



20 



25 



t1iTnffliYln''"P'""°™*** 

The tide compound was prepared according to the procedure of Example 10 as a 
white foam; ^H NMR (DMSO-dtf) 5 1.22 (s, 9 H). 1.93 (s. 3 H), 1.94 (s. 3 H). 1.95 
(s 3 H). 1.97 (s. 3 H). 1.98 (s. 3 H). 2.02 (s. 3 H), 2.09 (s. 3 H). 2.13 (s. 3 H). 
3 97 (m, 4 H). 4.18 (m. 2 H). 4.39 (m. 1 H). 4J1 (d. J = 12.0 Hz, 1 H). 4.70 (m, 2 
H). 4.84 (m. 2 H). 4.98 (t. J = 9.8 Hz. 1 H). 5.21 (t. J = 9.8 Hz, 1 H). 5.28 (m, 2 
H) 7 02 (dd. J = 7.9. 1.2 Hz, 1 H). 7.09 (d. J - 1.2 Hz. 1 H). 7.19 (d. J = 7.9 Hz, 1 
H). 8.88 (s, 1 H). Anal. Calcd. for C39«53NOi9: C 55.76; H. 6.36; N. 1.67. 
Found: C 55.53; H, 6.56; N. 1.61. 
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FYAMPT.R 14 

C;T |'^ 1|prnnlifl>^ orhn»vlic AeM FJ.rS.mgnfii.O.acetYl.B-D- 

5 

The title compound was prepared according to die procedure of Example 10 as a 
white foam; »H NMR (DMSO-de) 5 0.76 (d, J = 6.0 Hz, 4 H). 1.86 (m. 1 H), 1.92 
(s. 3 H). 1.94 (s. 3 H), 1.96 (s. 6 H), 1.97 (s, 6 H). 2.01 (s, 3 H). 2.08 (s, 3 H). 
2.18 (s, 3 H). 4.00 (m, 4 H), 4.21 (m, 2 H). 4.39 (dd. J = 12.0. 2.3 Hz. 1 H), 4.48 
10 (d. J = 12.4 Hz, 1 H). 4.67 (d, J = 12.0 Hz, 1 H), 4.71 (t. J = 9.9 Hz, 1 H). 4.82 (d. 
J 1 8.1 Hz, 1 H). 4.86 (dd, J = 10.6, 3.4 Hz. 1 H), 4.98 (t, J = 9.9 Hz, 1 H). 5.21 (t, 
J = 9.9 Hz, 1 H), 5.28 (m, 2 H), 6.96 (dd, J = 7.7. 1.4 Hz, 1 H). 7.17 (d. J = 7.7 
Hz, 1 H), 7.28 (d, J = 1.4 Hz. 1 H), 9.16 (s, 1 H). Anal. Calcd. for C38H49NO19: 
C 55.40; H. 6.00; N, 1.70. Found: C. 55.25; H, 5.99; N. 1.68. 

15 

p,YAMPT.R IS 

f;vH«npnh.ii>«ir hn^v««' Aciii N.r^.mpnra.O-acetYl-8-D- 

in ffl»ftQvlnTVfng t»'v'^-^-"g*^lTlff*"'"^"'""'*** 

20 

The title compound was prepared according to the procedure of Example 10 as a 
white foam; ^H NMR (DMSO-rftf) 5 1.58 (m, 2 H), 1.71 (m, 4 H). 1.85 (m, 2 H), 
1.92 (s, 3 H). 1.93 (s, 3 H), 1.94 (s, 3 H). 1.97 (s, 6 H). 2.01 (s. 3 H). 2.08 (s, 3 
H). 2.15 (s. 3 H). 2.82 (m, 1 H). 4.00 (m. 4 H), 4.21 (m, 2 H), 4.39 (dd. J = 12.0. 
25 2.3 Hz. 1 H), 4.48 (d, J = 9.9 Hz, 1 H). 4.82 (d. J = 8.1 Hz. 1 H), 4.86 (dd. J = 
10 6. 3.9 Hz. 1 H). 4.98 (t, J = 9.9 Hz. 1 H). 5.21 (t. J = 9.9 Hz, 1 H), 5.28 (m, 2 
H), 6.96 (dd. J = 7.7. 1.4 Hz, 1 H). 7.17 (d, J = 7.7 Hz, 1 H), 7.28 (d. J = 1.4 Hz, 1 
H). 9.16 (s. 1 H). Anal. Calcd. for C40H53NO19: C 56.33; H, 5.72; N, 3.05. 
Found: C 56.16; H, 5.79; N. 3.02. 

30 
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gYAMPLE 16 
fYHnnpntvfprnpinnafnide 

5 

The title compound was prepared according to the procedure of Example 10 as a 
white foam; »H NMR (DMSO-ds) 5 1.10 (m, 2 H). 1.48 (m, 2 H). 1.60 (m. 4 H). 
1.78 (m, 2 H). 1.92 (s, 6 H). 1.94 (s, 3 H). 1.95 (m. 1 H). 1.98 (s, 6 H). 2.01 (s, 3 
H), 2,10 (s. 3 H), Z18 (s, 3 H). 2.32 (t, J = 7.7 Hz. 2 H). 4.00 (m. 4 H). 4.21 (m. 2 
10 H). 4.39 (dd, J = 12.0, 2.3 Hz, 1 H). 4.48 (d. J = 12.4 Hz, 1 H). 4.67 (d, J = 12.0 
Hz, 1 H). 4.71 (t, J = 9.9 Hz, 1 H), 5.28 (ro, 2 H), 6.96 (dd, J = 7.7. 1.4 Hz, 1 H). 
7.17 (d. J = 7.7 Hz. 1 H), 7.28 (d, J = 1.4 Hz, 1 H). 9.21 (s. 1 H). AnaL Calcd. for 
C42H57NO19: C, 57.33; H. 6J3; N, 1.59. Found: C 57.50; H, 6.52; N, 1.80. 



15 FYAMPT.R 17 

|»}- fff.mi.nfa.n.i| mvi-p-n.ina|fp<vinvvmPthvl>.2.methvlnhenYl1-4- 
fniPfh«nP«8iilf(n i«vliiin8nn^^f«»nTPnPMilfonamide 

20 To a mixture of 5-(hepta-0-acetyl-^maItosyloxyraethyl>2-mcthylphenylamine 

(0.80 g, 1.06 mmol), prepared as described in Example 3, and pyridine (0.09 g. 1.06 
mmol) in THF (10 mL) was added 4-(inethanesulfonylamino)benzenesulfonyl chloride 
(0.29 g, 1.06 mmol). After 18 h. the mixture was diluted widi EtOAc, washed with 
5% aqueous KHSO4, sanitated aqueous NaHCOa, and brine, dried (MgS04). and 

25 concentrated. Purification by flash chromatography (2% MsOWCaidii gave a white 
foam and trituration with ether gave 0.80 g (83%) of produa as a white solid, mp 1 16- 
118 'C; IH NMR (DMSCWij) 5 1.94 (s. 6 H). 1-97 (s. 12 H), 2.01 (s. 3 H), 2.09 (s. 
3 H). 3.08 (s, 3 H). 4.01 (m, 4 H), 4.19 (m. 2 H), 4.37 (d. J = 122 Hz, 1 H). 4.41 
(d, J = 12.2 Hz, 1 H). 4.70 (m. 2 H). 4.80 (d. J = 8.1 Hz. 1 H). 4.86 (dd, J = 10.6. 

30 3.7 Hz. 1 H). 4.98 (t. J = 9.9 Hz). 1 H. 5.21 (t. J = 9.9 Hz. 1 H). 5.27 (t. J = 9.9 
Hz, 1 H). 5.29 (d. J = 3.7 Hz. 1 H). 7.00 (dd. J = 7.9. 1.2 Hz. 1 H). 7.04 (d. J = 1.2 
Hz, 1 H), 7.09 (d. J = 7.9 Hz. 1 H). 7.27 (d, J = 8.7 Hz, 2 H). 7.55 (d, J = 8.7 Hz. 2 
H). 9.50 (s. 1 H). 10.35 (s. I H). Anal. Calcd. for C41H52N2O22S2: C. 49.79; H. 
5.30; N, 2.83. Found: C 49.50; H. 5.28; N. 2.93. 

35 
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PYAMPI.E 18 

] >^-r<./H»nta.n.iir«»»vl.R.n.ingltnsv lnTviiigthvl^.^.mgthvlnhenvn.4. 
fYaf«nhAiiTiiii«»sMlfonflmide 

5 

The title compound was prepared according to the procedure of Example 17 as a 
white foam; »H NMR (DMSO-rftf) 5 1.88 (s. 3 H), 1.93 (s, 3 H). 1.94 (s, 3 H). 1.95 
(s. 3 H). 1.97 (s. 3 H). 1.98 (s. 3 H). 2.02 (s, 3 H), 2.09 (s, 3 H), 3.96 (m, 4 H). 
4.35 (m, 2 H). 4.38 (d, J = 10.6 Hz. 1 H), 4.46 (d, J = 12.2 Hz, 1 H). 4.66 (m. 2 
10 H), 4.81 (d, J = 7.9 Hz, 1 H). 4.86 (dd, J = 10.4, 3.7 Hz, 1 H). 4.98 (I, J = 9.8 Hz, 
1 H). 5.22 (t, J = 10.4 Hz, 1 H), 5.29 (m, 2 H). 6.97 (d, J = 1.5 Hz, 1 H). 7.03 (dd, 
J = 7.9. 1.5 Hz. 1 H). 7.12 (d, J = 7.9 Hz, 1 H). 7.77 (d, J » 8.7 Hz, 2 H), 8.03 (d. 
J = 8.7 Hz. 2 H), 9.94 (s. 1 H). Anal. Calcd. for C41H48N2O20S: C, 53.48; H. 
5.25; N. 3.04. Found: C, 53.08; H, 5.21; N, 2.89. 

15 

ITYAMPT.E 19 

N.rg.m«>nta.0.9«'Pfvl.R.n-nn iltnfivloYvinp»hvn-2-fngthvlnhenvll-4. 
trmitnrnnirthvlhAn«*n«.«iilfonaniide 

20 

The tide compound was prepared according to die procedure of Example 17 as a 
white foam; >H NMR (DMSO-dtf) 5 1.86 (s, 3 H), 1.93 (s, 3 H), 1.94 (s, 3 H), 1.95 
(s, 3 H). 1.97 (s, 3 H), 1.98 (s. 3 H). 2.02 (s. 3 H), 2.08 (s. 3 H). 3,95 (m, 4 H). 
4.18 (m, 2 H), 4.38 (m, 1 H). 4.45 (d, J = 12.7 Hz, 1 H), 4.65 (m, 2 H), 4.80 (d, J = 
25 7.9 Hz, 1 H), 4.86 (dd, J = 10.6, 3.9 Hz, 1 H). 4.98 (t. J = 9.8 Hz, 1 H), 5.21 (t. J - 

9.8 Hz, 1 H). 5.28 (m, 2 H), 7.00 (s, 1 H). 7.03 (d. J » 7.9 Hz, 1 H), 7.12 (d. J = 

7.9 Hz. 1 H). 7.83 (d. J - 8.1 Hz. 2 H). 7,95 (d, J - 8.1 Hz. 2 H). 9.90 (s. 1 H). 
Anal. Calcd. for C41H48F3NO20S: C. 51.09; H. 5.02; N, 1.45. Found: C. 50.87; 
H. 4.99; N. 1.50. 

30 
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|^-f5-mpn»ii.n-ag A»vl.R.n.inaltncvlnvvnigthvn-2-methYlDhenYn»3- 
f|-{nnnrnin i»*livlhonTgn«Mitilfnnflmide 

5 

The title con^wund was prepared according to the pioccdure of Example 17 as a 
white foam; iH NMR (DMSarftf) 5 1.86 (s. 3 H). 1.93 (s. 3 H). 1.94 (s, 3 H). 1.95 
(s. 3 H). 1.97 (s. 3 H). 1.98 (s. 3 H), 2.02 (s, 3 H), 2.08 (s, 3 H), 3.95 (m. 4 H). 
4.18 (m. 2 H), 4.36 (m. 1 H). 4.44 (d. J « 12.7 Hz. 1 H). 4.64 (d, J = 12.7 Hz, 1 

10 H). 4.69 (dd. J = 9.5. 8.1 Hz. 1 H). 4.79 (d, J - 8.5 Hz. 1 H). 4.86 (dd. J » 10.6. 
3.7 Hz. 1 H). 4.98 (t. J = 9.8 Hz. 1 H). 5.22 (dd. J » 10.4. 9.5 Hz. 1 H). 5.28 (m. 2 
H). 6.96 (d. J « 1.5 Hz, 1 H). 7.04 (dd. J « 8.1, 1.5 Hz. 1 H). 7.12 (d, J = 8.1 Hz. 1 
H). 7.81 (m. 1 H). 7.86 (s, 1 H). 7.90 (d. J = 8.5 Hz, 1 H). 8.05 (d. J = 7.9 Hz, 1 
H), 9.86 (s. 1 H). Anal. Caicd. for C41H48F3NO20S: C. 51.09; H. 5.02; N, 1.45. 

15 Found: C 50.87; H. 4.97; N. 1.46. 

FYAMPI.R 21 

|^-f<.^H«.nt».n.ar«'tvl.fl-n-nifl U n«:vlnTvingthvn-2-methvlnhfnYn-2- 

The tide compound was prepared according to the procedure of Example 17 as a 
white foam; IH NMR (DMSO-rftf) 5 1.90 (s, 3 H). 1.92 (s. 3 H). 1.93 (s. 3 H). 1.94 
(s 3 H). 1.98 (s, 6 H), 2.02 (s. 3 H). 2.08 (s. 3 H), 3.95 (m, 4 H). 4.18 (m. 2 H). 

25 4.38 (m, 1 H). 4.44 (d. J - 12.2 Hz. 1 H). 4.63 (d, J - 12.2 Hz. 1 H), 4.69 (dd, J = 
9.5. 8.1 Hz, 1 H), 4.77 (d, J = 8.1 Hz. 1 H). 4.86 (dd. J = 10.6. 3.9 Hz. 1 H). 4.98 
(t, J = 9.5 Hz, 1 H), 5.22 (dd, J = 10.4. 9.8 Hz. 1 H). 5.28 (m, 2 H). 7.02 (m. 2 H). 
7.11 (d, J = 7.9 Hz. 1 H). 7.80 (m. 3 H), 7.99 (d. J = 7.5 Hz. 1 H), 9.79 (s. 1 H). 
Anal. Calcd. for C41H48F3NO20S: C 51.09; H, 5.02; N, 1.45. Found: C, 50.85; 

30 H, 4.89; N, 1.45. 



W0 9fin4325 



PCT/US9S/14795 



-29- 



FYAMPI.F. 11 

N.r<.rHgBta. n.agg»vl.B.D.niflltnsvloTvmgthvn.l.niethvlnhenvn.3. 
rmA*hmi«^iilfniivlaniinnlhgn»gng«ilfonflniiilg 

5 

The title conqxxind was prepared according to the procedure of Example 17 as a 
white soUd, mp 122-124 "C; IH NMR (DMSO-rftf) 5 1.84 (s, 3 H), 1.93 (s, 3 H), 
1.94 (s, 6 H), 2.01 (s, 3 H), 2.09 (s, 3 H), 2.93 (s, 3 H), 4.00 (m. 4 H), 4.20 (m, 2 
H). 4.40 (d, J = 12.0 Hz, 1 H). 4.43 (d, J = 12.4 Hz, 1 H). 4.70 (m. 2 H). 4.79 (d, J 

10 = 7.9 Hz. 1 H), 4.86 (dd. J = 10.6. 3.9 Hz. 1 H). 4.97 (t, J = 9.9 Hz, 1 H). 5.21 (t, J 
= 9.9 Hz. 1 H). 5 J7 (d. J = 3.9 Hz, 1 H). 5.29 (t, J = 9.9 Hz, 1 H), 7.01 (d, J = 7.7 
Hz, 1 H), 7.02 (s. 1 H). 7.09 (d. J = 7.7 Hz. 1 H). 7.28 (dd. J = 7.9, 1.9 Hz, 1 H), 
7.40 (dd, J « 7.9, 1.9 Hz, 1 H), 7.47 (m, 1 H), 7.53 (m, 1 H), 9.66 (s, 1 H). 10.11 
(s, IH). Anal. Calcd. for C::4lH52N2022S2: C, 49.79; a 5.30; N, 2.83. Found: C 

15 49.36; H, 5.31; N, 2.95. 

EXAMPLE 23 

N.rj;.mpn»a^o.iic«>tvi.R.n.infli»osvloicvmethvlV2.nifthYlnhenYn-4- 

20 mAfhnTvhen^ono^iiilfnnainidg 

The tide confound was piq»ied according to the procedure of Example 17 as a 
white foam; iH NMR (DMSO-d^j) 5 1.90 (s, 3 H), 1.93 (s, 3 H). 1.94 (s, 3 H), 1.95 
(s, 3 H), 1.98 (s, 3 H), 2.02 (s, 3 H), 2.09 (s, 3 H), 3.81 (s, 3 H), 3.96 (m. 4 H), 
25 4.18 (m, 2 H). 4.38 (m. 1 H). 4.44 (d, J - 12.5 Hz, 1 H). 4.63 (d, J " 12.5 Hz, 1 
H), 4.70 (dd, J a 9.3, 8.1 Hz, 1 H), 4.77 (d, J « 7.9 Hz. 1 H), 4.86 (dd, J = 10.6, 
- 3.9 Hz, 1 H). 4.98 (t,_J = 9.8 Hz, 1 H), 5.?2 (dd. J « 10.4. 9.8 Hz, 1 H), 5.28 (m, 2 
H). 7.03 (m. 5 H). 7 J5 (d. J = 9.1 Hz. 1 H). 9.41 (s. 1 H): Anal. Calcd. for 
C41H51NO21S: C. 53.19; H. 5.55; N, 1.51. Found: C 52.80; H, 5.41; N, 1.52. 

30 
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yVAMPI R 24 



10 



IS 



20 



25 



•Die title compound was prepared according to the procedure of Example 17 as a 
white foam; m NMR (DMSO-d^) 5 1.87 (s. 3 H). 1.94 (s, 6 H). 1.95 (s. 3 H). 1.98 
(s 6 H) 2.02 (s. 3 H). 2.09 (s. 3 H). 2.36 (s, 3 H). 3.95 (m. 4 H). 4.17 (m. 2 H), 
4 38 (dd. J = 11.8. 1.0 Hz, 1 H). 4.43 (d. J = 12.2 Hz. 1 H). 4.64 (d, J = 12.2 Hz. 1 
H) 4 70 (dd. J = 9.3. 8.1 Hz, 1 H). 4.77 (d. J - 8.1 Hz. 1 H), 4.86 (dd, J » 10.4. 
3.7 Hz, 1 H). 4.98 (t. J = 9.8 Hz, 1 H). 5.22 (t, J = 10.1 Hz. 1 H), 5^8 (m, 2 H) 
698 (d. J - 8.1 Hz, 1 H). 7.03 (s, 1 H), 7.08 (d. J » 8.1 Hz. 1 H). 7.33 (d. J = S.l 
Hz. 2 H). 7.51 (d, J - 8.1 Hz, 2 H). 9.49 (s. 1 H). Anal. Calcd. for C41H51NO20S: 
C, 54.12;* H, 5.65; N. 1J4. Found: C 53,79; H, 5J3; N. 1.53. 



fl)jffrnh»nTenfsiiifoiianiide 



.hPnvll-4- 



Thc tide compound was piepaied acconiing to the procedure of Example 17 as a 
white foam; iH NMR (DMSO-ds) 5 1.89 (s. 3 H). 1.94 (s. 6 H), 1.95 (s, 3 H). 1.98 
(s. 6 H). 2.02 (s, 3 H). 109 (s. 3 H). 3.99 (m. 4 H), 4.16 (dd. J = 12.0, 4.4 Hz^ l 
H). 4.20 (m, 1 H), 4.39 (dd, J = 11.4. 0.6 Hz, 1 H). 4.45 (d. J = 12.2 H^ 1 H) 
4 65 (d. J = 12.2 Hz. 1 H). 4.71 (dd. J = 9.3. 7.9 Hz. 1 H). 4.79 (d. J = 7.9 H^ 1 
H) 4 86 (dd, J = 10.4, 3.7 Hz. 1 H). 4.98 (t. J = 9.8 Hz. 1 H). 5.22 (dd, J = 102 
9.5 Hz. 1 H). 5.28 (m. 2 H). 7.01 (m. 2 H). 7.1 1 (d. J = 7.7 Hz. 1 H). 7^62 (s. 4 H . 
9.72 (s. 1 H). Anal. Calcd. for ^(^AgClNOioS: C 51.64; H. 5.20; N. 1.51. 
Found: C. 51.47; H, 5.10; N, 1.58. 



30 
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N-rS.fHentfl.0.acgtvl-p-D.nialto»vloxvTnethvlU2-nigthv!nhgnvn.4- 
chloro-3»iiitrohgiiTengsulfonflmide 

5 

The title compound was prepared according to die procedure of Example 17 as a 
white foam; iH NMR (DMSO-^j) 5 1.92 (s, 3 H), 1.93 (s, 3 H). 1.94 (s. 3 H), 1.97 
(s, 6 H). 1.98 (s. 3 H), 2.01 (s, 3 H), 2.07 (s, 3 H), 4.00 (m, 4 H). 4.20 (m, 2 H), 
4.39 (dd, J = 12.0, 2.3 Hz, 1 H). 4.46 (d, J = 12.0 Hz. 1 H), 4.68 (m, 2 H), 4.80 (d. 

10 J = 8.1 Hz, 1 H), 4.85 (dd, J = 10.6, 3.7 Hz, 1 H). 4.98 (t, J = 9.9 Hz, 1 H), 5.22 (t, 
J = 9.9 Hz. 1 H), 5.28 (d, J = 3.7 Hz, 1 H). 5.30 (m. 1 H), 6.94 (d, J = 1.5 Hz, 1 
H). 7.07 (dd, J = 7.7 1.5 Hz, 1 H), 7.17 (d. J = 7.7 Hz, 1 H), 7.86 (dd, J = 8.5, 2.1 
Hz, 1 H). 7.96 (d. J « 8.5 Hz, 1 H). 8.29 (d. J = 2.1 Hz, 1 H), 10.02 (s, 1 H). Anal. 
Calcd. for C40H47CIN2O22S: C, 49.26; H, 4.86; N, 2.87. Found: C 49.19; H, 

15 4.71; N, 2.61 

F.XAMPLR 27 

N.rg.mgnt9.0.flcetvUB.n.inflltosvloTVinethv».2. 
20 methvlphgnvllingthanMiilfonainidg 

The tide compound was prepared according to the procedure of Example 17 as a 
white soUd, mp 96-98 'C; m NMR (DMSO-Jtf) 5 1.93 (s, 6 H). 1.94 (s, 3 H), 1.97 
(s, 6 H), 2.01 (s, 3 H), 2.08 (s, 3 H), 2.28 (s, 3 H), 2.96 (s, 3 H). 3.98 (m, 4 H), 
25 4.19 (m, 2 H), 4.40 (dd. J - 12.0, 2.3 Hz, 1 H), 4.71 (m, 2 H), 4.85 (m, 2 H), 4.97 
(t, J = 9.9 Hz. 1 H). 5.21 (t. J = 9.9 Hz. 1 H), 5.27 (d, J = 3.7 Hz. 1 H). 5.29 (t. J = 
9.9 Hz, 1 H). 7.05 (dd. J = 7.7. 1.2 Hz, 1 H), 7.19 (d, J = 1.2 Hz. 1 H), 7.22 (d. J = 
7.7 Hz, 1 H). 9.05 (s, 1 H). Anal. Calcd. for C35H47NO20S: C. 50.42; H, 5.68; N, 
1.68. Found; C, 50.29; H. 5.56; N, 1.58. 



30 
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B„ fp»^1.«ilfnn i f ^ fif« M.ri;.fH^nf«.O.afftYl-B-n-Timltft1YlOTYmetllYl)- 

Z nifthTlnlii'TiY"*"'''^ 

The tiUe compound was prepared according to the procedure of Example 17 as a 
white foam; ^ NMR (DMSO-dtf) 5 0.87 (t, J = 7 J Hz, 3 H), 1.39 (m, 2 H). 1.68 
(m 2 H), 1.93 (s. 3 H). 1.94 (s. 3 H). 1.95 (s. 3 H). 1.97 (s, 6 H), 1.98 (s. 3 H). 
2 02 (s. 3 H). 2.09 (s. 3 H). 2.28 (s. 3 H). 3.05 (dd, J = 7.7. 6.6 Hz, 2 H). 3.95 (m. 
4 H). 4.18 (m, 2 H). 4.40 (dd. J = 11.8. 1.2 Hz, 1 H). 4.51 (d. J = 12.2 Hz. 1 H). 

4 71 (m, 2 H). 4.85 (m. 2 H). 4.98 (t, J = 9.8 Hz. 1 H). 5.21 (t. J = 9.8 Hz. 1 H). 

5 29 (m, 2 H). 7.03 (d, J = 7.7 Hz, 1 H). 7.18 (s. 1 H). 7.21 (d, J = 7.7 Hz, 1 H). 
9.04 (s. 1 H). Anal. Calcd. for C38H51NO20S: C 52.23; a 5.88; N. 1.60. Found: 
C. 51.88; H. 5.97; N, 1.52. 

p yAMPLF 29 



* !!(Hepta.0.acetyI.p-inaltosyloxyinethyI).2.metbyl.l.nltrobenzene 

A mixture of 3-methyl-4.nim)benzyl alcohol (5.0 g. 0.030 mol). acctobromo- 
a-maltose (25.1 g. 0.036 mol). Hg(CN)2 (9.2 g. 0.036 mol). and HgBrj (5.4 g. 

5 0015 mol) in THF (130 mL) was stined at room temperature for 48 h. Sanirated 
aqueous NaQ (100 mL) was added and the mixture was sriired for 20 mm. The 
reaction mixture was extracted with EtOAc.ami the organic phase was washed with 
saturated aqueous NaHCOj and saturated aqueous NaCl, dried (MgS04^and 
concenttatedtogiveayeUowfoam. Trin«iionwithe.hcr^ve6.9 gCO%)o^^^ 

0 as a white solid, mp 138-140 «C IH NMR (pUSO-de) S 1.92 (s, 6 H). 1.95 (s, 6 H). 
1.99 (s, 6 H). 2.05 (s, 3 H). 2.48 (s. 3 H). 3.96 (m. 4 H), 4.15 (m, 2 H^ 4.37 (d, J 
. 1 1.7 Hz, 1 H), 4.81 (m, 6 H). 5.25 (m, 3 H). 7.30 (d, J = 8.3 Hz, 1 H), 7.33 (s. 1 
H). 7.98 (d, J = 8.3 Hz. 1 H). 
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Step 2 

4.(Hepta>0-acetyl-P-maltosyloxyinethyl)-2-methylphenyiainine 

A solution of of 4-(hcpta-0-acetyl-P-maltosyl-oxyniethyl)-2-incthyl-l- 
5 nitrobenzene (5.95 g. 7.57 mmol) in EtOAc (80 mL) was hydrogenatcd at 50 psi over 
10% Pd/C (2.60 g) for 30 min. The catalyst was removed by filtration and the filtrate 
was concentrated to give a white foam. Triniration with 40% EtOAc/hcxane gave 5.70 
g (100%) of product as a white solid, mp 164 - 166 »C; iH NMR (DMSO-tfe) 5 1.92 
(s, 3 H). 1.94 (s. 3 H), 1.97 (s, 6 H). 1.99 (s. 6 H). 101 (s. 3 H). 2.07 (s. 3 H), 
10 3.98 (m, 4 H), 4.17 (m, 2 H), 4.30 (d. J = 12.0 Hz. 1 H). 4.37 (d. J = 12.0 Hz, 1 
H). 4.50 (d. J = 12.0 Hz, 1 H). 4.62 (d. J = 10.6 Hz, 1 H), 4.75 (d, J = 8.1 Hz, 1 
H), 4.82 (m, 2 H), 4.97 (t, J = 9.9 Hz. 1 H). 5.25 (m, 4 H), 6J8 (d, J = 8.3 Hz, 1 
H), 6.78 (d, J = 8.3 Hz, 1 H), 6.81 (s, 1 H). 

15 A hydrochloride salt was prepared by treating a soladon of free base (0.50 g, 

0.66 mmol) in dioxane (1.5 mL) with saturated ethereal HQ (25 mL). The precipitate 
was collected by filtration to give 0.35 g (67%) of the ride compound as a white soUd, 
hydrochloride salt, mp 160 2C (dec). Anal. Calcd. for C34H46NOi8»Ha: C 51J5; 
H, 5.85; N, 1.77. Found: C 50.92; H, 5.54; N, 1.84. 



20 



25 



30 



RYAMPf R .^0 

N.r4.fHeDt9.n.iifi.fvl.R.n .nifl1fosvloxvtnPthvt>.2.m«'fhvlnhenYn-4- 
rmethangsulfonviflminolbpnTenfsnlfnnainide 



To a cooled (0 solution of 4-(hepta-0-acetyl-p-maltosyloxymethyl)-2- 
methylphenylamine (0.80 g, 1.06 mmol). prepared as described in Example 29, and 
EtaN (0.11 g, i.ll mmol) in THF (8 mL) was added 4- 
(methylsulfonylamino)benzenesulfonyl chloride (0,30 g, 1.11 mmol). The cooling 
bath was lemoved and stirring was continued for 24 h at room temperature. EtOAc 
was added and the nrixwre was washed with water and brine, dried (MgS04), and 
concentrated. Purification by flash chromatography (40% EtOAc/hexanc) gave 0.50 g 
(48%) of product as a white solid, mp 1 16-1 18 »C; 'H NMR (DMSO-<fc) 5 1 .88 (s. 3 
H), 1.92 (s, 3 H). 1.94 (s. 3 H), 1.97 (s. 9 H). 2.01 (s. 3 H). 2.07 (s, 3 H), 3.10 (s. 
35 3 H). 3.98 (m, 4 H), 4.19 (m. 2 H), 4.37 (dd, J = 12.0, 2.3 Hz, 1 H), 4.48 (d. J = 
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12.4 Hr, 1 H). 4.82 (d, J = 8.1 Hz. 1 H), 4.87 (dd, J = 10.6. 3.9 Hz. 1 H). 4.98 (t. J 
= 9.9 Hz, 1 H). 5.21 (t, J = 9.9 Hz, 1 H). 5.25 (d. J = 3.7 Hz, 1 H), 528 (t. J = 9.9 
Hz, 1 H). 6.93 (d, J = 8.1 Hz, 1 H). 6.98 (dd. J = 8.1. 1.4 Hz, 1 H), 7.03 (d, J = 1.4 
Hz! 1 H). 7.28 (d, J = 8.9 Hz, 2 H). 7.61 (d. J = 8.9 Hz, 2 H), 9.48 (s. 1 H), 10.36 
5 (s. 1 H). Anal. Calcd. for C:4iH52N2022S2: C. 49.79; H. 5.30; N. 2.83. Found: C 
49.66; H, 5.44; N, 2.86. 

gYAMPI.K 31 

10 ]sf.r4.mpnta.n-«r«.tvi.R.n.f »«ii»n«vimrYfiiethvl).2.methYlnhenYn-4-nitro- 
|y-(4-nt*rnnhPnvlsiilfniivi>hgnTgnesiilfonainide 

The tide compound was prepared according to the procedure of Example 30, 
Step 3 but di-4-nitrobenzcnsulfonation occured to give the product as a yellow solid, 

15 mp 126-128 »C; >H NMR (DMSO-dd) 5 1.90 (s, 3 H), 1.94 (s, 3 H), 1.95 (s, 3 H), 
1.97 (s. 3 H). 1.98 (s. 3 H), 2.02 (s. 3 H). 2.07 (s, 3 H). 2.08 (s, 3 H), 4.00 (m, 4 
H), 4.20 (in, 2 H). 4.39 (dd, J = 12.0. 2.3 Hz. 1 H), 4.67 (d, J = 12.0 Hz. 1 H), 
4.78 (m, 2 H), 4.85 (dd. J = 10.6, 3.9 Hz, 1 H). 4.95 (d, J = 8.1 Hz, 1 H), 5.01 (d. J 
= 9.9 Hz, 1 H), 5.21 (t, J = 9.9 Hz. 1 H), 5.30 (d, J = 3.7 Hz, 1 H), 5.38 (t. J = 9.9 

20 Hz. 1 H), 6.95 (d, J = 8.1 Hz. 1 H), 7.18 (dd, J = 8.1. 1.4 Hz. 1 H). 7.28 (d. J = 1.4 
Hz, 1 H). 8.08 (d, J = 8.9 Hz. 4 H), 8J2 (d, J = 8.9 Hz. 4 H). Anal. Calcd. for 
C46H51N3O26S2: C 49.07; H,4J7;N. 3.73. Found: C. 48.77; H. 4.59; N, 3.56. 
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EXAMPLE 32 

N.Acetvl-4- fap<'tvUmeth«in«.siilfonvnflinino1.N.rS.r4'.6'.0. 
j^nprnnvlidine.2.2'-:^ •<'-<^.n<>nt a.n.flcetvl.R.n.inflltnsvlo»vniethvn.2. 
5 mgthvlphpnvnhgnzpngsnlfonamide 

Step 1 

N-[5-(P-D-Maltosyloxymethyl)-2.methylph€nyI]-4-(methanesuIfonyl- 
ainino)benzenesttironainide 

10 

A mixture of N-[5-(hepta-0-acetyl-|J-D-inaltosyloxymethyl)-2-mcthylphenyI]- 
4-(inethanesiilfonyIainino)benzenesulfonanude (2.08 g, 2.10 nunol), prepared as 
described in Example 17, and 25 weight% NaOMc in McOH (4.82 mL, 21.0 mmol) in 
MeOH (20 mL) was stirred at room temperature for 2 h. Ambcrlite IR-120(H+) was 
15 added until a pH of 5-6 resulted. The mixture was filtered and the filtrate was 
concentrated to give 1.50 g (98%) of product as an off-white foam. The material was 
used directly in the next reaction widiout fimher purification. 

Step 2 

20 N-AcetyN4-[acetyl(methanesuIfonyl)amino]-N-I5«(4',6'-0- 

isopropylidine.2,2',3^',6.penta.O-acetyl-p-D.maUosyloxyinethyl)-2- 

methylphenyllbenzenesulfonamide 

To a suspension of N-(5-(p-D-maltosyloxymethyl)-2-metbylphenyll-4- 
25 (methanesulfonylamino)benzenesulfonamide (0.79 g, 1.14 mmol) in CM3CN (20 mL) 

was added dimedjoxypropane (0.36 g, 3.41 mmol) and camphoisulfonic acid (13 mg. 

0.06 mmol). After 6 h, tiie mixture was concenirated, taken up in CH3CN (20 mL), 
' and dimethoxypropane (0:85 g, 8.13 mmol) was added. After 2.5 days, saturated 

aqueous NaHCOa (3 mL) was added and the mixture was filtered. The filtrate was 
30 concentrated, taken up in acetone, passed through a short plug of silica gel. and 

concentrated to give 0.83 g (100%) of N-(5-(4*,6'-0-isopropylidine-p-D- 

maltosyloxymethyl)-2-mcthylphenyl]-4-(methanesulfonylamino)ben2enesulfonamideas 

a brown foam. This material was used directly in the next reaction without further 

purification. 
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10 



15 



20 



To a cooled (0"O solution of N-I5-(4\6'-0-isopropyIidine-p-D-maltosyloxy- 
inethyl>2-inethylphenyl]-4-(inethanesulfonyIainino)benzenes^ (0.83 g, 1.14 

mmol) in pyridine (2.3 mL) was added acetic anhydride (2.2 mL). The cooling bath 
was removed and stirring was continued at room temperature for 2 days. The mixture 
was recooled (0 and ice was added. After 30 min, die mixture was concentrated, 
taken up in EtOAc. washed widi 0.5 N HQ. water, and saturated aqueous NaHCOa. 
dried (MgS04). and concentrated. Purification by flash chromatography (60% 
EtOAc/hexanc) and trituration wiUi ether gave 0.52 g (44%) of product as an off-white 
solid, mp 159-163 "C; mass spectrum miz [M+H]+ 1029. Anal. Calcd. for 
C44HS6N2O22S2: C, 51.36; H, 5.49; N, 2.71 Found: C 51.10; H. 5.53; N, 2.72. 

FYAMPI E 33 



A mixture of N-[5-(P-I>-maltosyloxymethyl)-2-methylphenyl]-4-(mctiiane- 
sulfonylamino)benzcnesulfonamide (0.195 g. 0.281 mmol). prepared according to 
Example 32, Step 1. pyridine (0.90 g. 11.23 mmol). and propionic anhydride (1.50 g, 
11.23 mmol) was stirred at room temperature for 3 days. The mixmre was 
concentrated, diluted witii EtOAc. washed with water, 10% KHSO4. saturated aqueous 
NaHC03. and brine, dried (MgS04), and concentrated to give a yellow foam. 
Trituration wiUt hexane gave 0.1 1 g (33%) of product as a white solid, mp 98-100 "C; 
»H NMR (DMSO-dij) 5 1.00 (m, 21 H). 2.20 (m. 17 H). 3.60 (s. 3 H). 4.00 (m. 4 
25 H). 4.20 (m. 2 H). 4.40 (m, 1 H), 4.62 (m. 1 H), 4.80 (m. 2 H). 4.88 (dd, J = 12.0, 
2 3 Hz 1 H), 4.97 (t, J = 9.9 Hz. 1 H). 5.02 (t. J = 9.9 Hz. 1 H). 5.26 (m, 2 H), 
5 36 (m. 1 H). 7.21 (m, 1 H). 7.34 (m. 1 H). 7.45 (m. 1 H). 7.80 (m, 2 H). 8.13 (m. 
2 H). Anal. Calcd. for C54H74N2O24S2: C, 54.09; H, 6.22;-N, 2.34. Found: C 
53.93; H, 6.11; N, 2.40. 
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1 . A ocm^und of the general fonnula I 




is H, alkyi having 1 to 6 carbon atoms, halo. CF3, CN. NO2. or alkoxy 
having 1 to 6 carbon atoms; 

R2 is H, an acyl group having 1 to 6 carbon atoms, phcnylsulfonyl, or 
10 phenylsulfonyl; and 

r3 is an acyl group having 1 to 8 carbon atoms, benzoyl, substituted benzoyl, 
alkylsulfonyl having 1 to 6 carbon atoms, phenyl sulphonyl or substituted phenyl 
sulphonyl, 

R^, r5, r6 r7, r8, and R' are each; independently, an acyl group having 1 to 
15 6 carbon atoms; and 

RlO and R^^ are each, independently, an acyl group having 1 to 6 carbon 
atoms, or the R^O and R^^ groups on the 4' and 6' positions of the maltose or the 4 
and 6 positions of the glucose form an isopropylidene group; 

or a phaimaceutically accqitable salt thereof. 

20 
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2. A compound acconiing to claim 1 of fwraula I 



X— 




where X is 




5 Ri is Hot alkyl having 1 to 6 caibOT atoms; 

r2 is H, an acyl group having 1 to 6 carbon atoms, phcnylsulfonyl, or 4- 
nitrophenylsulfonyl; and 

r3 is an acyl group having 1 to 8 carbon atoms, benzoyl, benzoyl substituted 
with nitro. amino, acetamido, 3.5-di-tert-butyl-4-hydroxybenzaniido. cyano, or 
10 carbomethoxy group, alkylsulfonyl having 1 to 6 carbon atoms, phcnylsulfonyl. or 
phcnylsulfonyl substituted with methanesulfonylamino. cyano, trifluoromediyl, alkoxy 
having 1 to 6 carbon atoms, alkyl having 1 to 6 caibon atoms, chloro. or nitro group. 

R4, r5. r6, R7, R8. and R' are each, independently, an acyl group having 1 to 
6 caibon atoms; and 

RlO and R" are each, independently, an acyl group having 1 to 6 carbon 
atoms, or the R2 groups on the 4' and 6' positions of the maltose or the 4 and 6 
positions of the glucose form an isopropyUdene group; 

or a pharmaccutically acceptable salt thereof. 



15 
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3. A compound of Qaim 1 which is N-[2-mcthyl-5-(2,3A6-tctra-0- 
aoctyl-^I>glucopyianosyloxymcthyl)phcnyl]-3-nitrobcnz^ or a pharmaccutically 

acceptable salt thereof. 

4. A compound of Oaim 1 which is 3-amino-N-[2-methyl-5-(2,3,4.6- 
5 tctra-0-acctyl-p-D-gIucopyranosyloxyinethyl)phcnyl]bcnzamidc or a hydrate or a 

phannaceutically accq>table salt thereof. 

5. A compound of Oaim 1 which is 5-(hcpta-Oacctyl-p-maltosyloxy- 
mcthyl)-2-rocthylphenylaminc or a pharaiaccutically acceptable salt thereof. 

6. A compound of Qaim 1 which is N-[5-(hcpta-0-acctyl-P-D-maltosyl- 
10 oxymcthyl)-2-mcthylphcnyl]-3-nitrobenzamide or a pharmaccutically acceptable salt 

thereof. 

7. A compound of Qaim 1 which is N-[5-(hcpta-0-acetyl-p-D-maltosyl- 
oxymcthyl>2-methylphenyl]-3-aminobcnzamidc or a pharaiaccutically acceptable salt 
thereof. 

15 8. A compound of Qaim 1 which is 3-acetylaminc>-N-[5-(hepta-0-acetyl- 

P-D-maltosyloxyiiiethyl)-2-metfiylphenyl]ben2amide or a pharmaceurically acceptable 

salt thereof. 

9. A compound of Qaim 1 which is N-{3-[2.(hcpta-0-acctyl-p-D- 
maltosyloxymethyl>^niethylphenylcaibamoyl]phenyl)-3>di-^^ 

20 benzamide or a phaimaceutically accqitable salt diereof. 

10. A compound of Oaim 1 which is N-[5-(hcpta-0-acetyl-p-D-maltosyl- 
oxymcthyl)-2-mcthylphenyll-3-cyanobcn2amide or a pharaiaccutically acceptable salt 
thereof. 

IL A compound of Claim 1 which is N-[5-(hepta.0-acctyI-p-D- 
25 maltosyloxymethyl)-2-methylphenyl]-5-nitroisophthalamic acid methyl ester or a 
pharmaceuticaUy acceptable salt thereof. 

1 2, A compound of Qaim 1 which is N-[5-(hcpta-0-acetyl-P-D-maltosyl- 
oxymethyl)-2-mcthylphenyllacetamide or a pharmaccutically acceptable salt diereof. 
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13. A compound of Oaim 1 which is N-[5-(hcpca-0-acctyl-p-D- 
iiialt05yloxymethyl)-2.inethylphenyl]propioiuumde or a phannaccutically acceptable 

salt thereof. 

14. A compound of Claim 1 which is pentanoic acid N-[5-(Hepta-0-acetyl- 
p.D-maltosyloxyraediyl)-2-mediylphcnyl]amide or a pharroaceutically acceptable salt 

thereof. 

15. A compound of Claim I which is N-(5-(hcpta-0-acetyl-P-D- 
maltosyloxymethyl>2-methylphenyl]-2^Hiimcthylpropionainide or a pharmaceutically 

acceptable salt thereof. 

16. A compound of Claim 1 which is cyclopropanecarboxyUc acid N-[5- 
(hepta-0-acetyl-p-D.maltosyloxymethyl)-2-nnethylphenyl]amide or a pharmaceudcally 

acceptable salt tbereofl 

17. A compound of Claim 1 which is cyclopentanecarboxylic acid N-{5- 
(hcpta-0-acctyl-P-D-maltosyloxymcdiyl)-2-methylphenyllamidc or a pharmaceuticaUy 

IS acceptable salt thereof. 

18. A compound of Claim 1 which is N-t5-(hepta-0-acetyl-p-D-maltosyl- 
oxymediyl)-2-methylphcnyll-3-cyck)pentylpn)pionamide or a phamiaceutically accept- 
able salt thereof . 

19. A compound of Qaim 1 which is N-l5-(hepta-0-acetyl-P-D- 
20 maltosyloxymethyl)-2-methylphenyn-4-<meAanesulfonylamino)benreneM^ 



10 



era 



20. A compound of Claim 1 which is N-[5-(hepta-0-acctyl-P-D. 
maltosyloxymcthyl)-2-mcthylphenyll-4-cyanobcnzenesulfonamide or a phaimac^ 

cally acceptable salt thoeof. 

25 21. A compound of Qaim 1 which is N-[5.(hepta-0-acctyl-P-D- 

maltosyloxymethyl)-2-methylphenyll-4-trifluoromethylben2enesulfonamide or a 
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22. A compound of Claim 1 which is N-[5-{hcpta-0-acetyI-p-D- 
maltosyloxymethyl)-2-mctbylphenyl]-3-triflooromethylben2encsulfonamide or a 
pharmaceotically accq)table salt thereof. 

23. A compound of Qaim 1 which is N-[5-(hcpta-0-acctyl-P-D- 
5 inaltosyloxymcthyI)-2-methylphcnyl]-2-trinuoromethylbcn2enesulfonamide or a 

phannaceatically acceptable salt thereof. 

24. A compound of Claim 1 which is N.[5-(hepta-0-acetyl-p-D- 
maliosyloxymethyl>2-methylphenyn-3-(nicthanesulfonylamino)benzenesulfonamide 

or a phannaceutically acceptable salt thereof. 

10 25. A compound of Qaim 1 which is N-[5-(hcpta-0-acctyl-p-D-maltosyl- 

oxymethyl)-2-mcdiylphenyl]-4-methoxybenzenesulfonamidc or a phannaceutically 
acceptable salt thereof. 

26. A compound of Claim 1 which is N-[5-(hcpta-0-acetyl-P-D-nialtosylo- 
xytnethyl)-2-mcthylphenyI]-4-methylben2enesulfonamide or a phannaceutically 

15 acceptable salt diereof. 

27. A compound of Claim 1 which is N-I5-(hepta-0-acetyl-p-D-maltosyl- 
oxymethyl)-2-methylphenyll-4-chloroben2enesulfonamide or a phannaceutically 
acceptable salt diereof. 

28. A compound of Qaim 1 which is N-t5-(hcpta-0-acctyl-p-D- 
I20 maltosyloxymcthyI)-2-mcthylphenyl]-4-chloro-3-nitrobenzencsulfonamide or a 

phannaceutically acceptable salt thereof. 

29. A compound of Claim 1 which is N-[5-(hepta-0-acctyl-p-D- 
maltosyloxymethyl)-2-mcthylphenyl]methanesuifonamide or a pharmaceutically 
acceptable salt thereof. 

25 30. A compound of Qaim 1 which is butane- 1 -sulfonic acid N-[5-(hq)ta-0- 

acetyl-p-D-maltosyloxymethyl)-2-methylphenyl]amide or a pharmaceutically 

acceptable salt thereof. 
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31. A compound of Qaim 1 which is 4-(hepta-0-acetyl-^D-maltosyloxy- 
inethyl>-2-mcthylphenylaininc or a phannacemically acceptable salt thereof. 

32. A compound of Claim 1 which is N-[4-(hcpta-0-acctyl-P-D- 
nialtosyloxymcthyl)-2-mcthylphcnyll-4-(methaiicsulfonylamin^^^ 

5 or a pharaMccutically accept^le salt thereof. 

33. A compound of Qaim 1 which U N-[4-(hepta-0-acetyl-P-D-maltosyl- 
<»cymethyl)-2-mediylphenyl]4-nitro-NK4-nitrophenylsulfonyl)benzcn^^ or 

a phatmaceutically acceptable salt dierectf. 

34. A compound of Qaim 1 which is N-acetyl-4-[acetyl(methancsiilfonyl)- 
10 amino]-N-[5-(4\6^0-isopn3pyMne-2X3J.6-penta-0-acctyl-P-D-maltosy^^^ 

niethyl)-2.fncthylphenyl]bcn2enesulfonamide or a phatmaceutically acceptable salt 
thereof. 

35. A compound of Qaim 1 which is N-propionyl-4-[propionyl(methanc- 
sulfonyl)amino]-N.[5-(hcpta-C>pTDpionyl-p-D-maltosyloxymcdiyl>2-mcthy^^ 

15 benzenesulfonamide or a phaimaceuticaUy acceptable salt dicreof. 

36. A method of treating a human suffering ftom a condition which is 
characterized by excessive smooth muscle proliferation, the method comprising 
administering to the human an effective amount of a compound of formula I 



X— 




NR^R 



2d3 



20 " where X is 
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is H, alkyl having 1 to 6 carbon atoms, chloro, bromo, or alkoxy having 1 
to 6 carbon atoms; 

r2 is an acyl group having 1 to 6 carbon atoms, phcnylsulfonyU or 
substituted phenylsulfonyl; and 

r3 is an acyl group having 1 to 8 carbon atoms, benzoyl, substimted benzoyl, 
alkylsulfonyl having 1 to 6 carbon atoms, phenylsulfonyl, or substituted 
phenylsulfonyl; 

r4, R5, r6. r7, r8, and R^ are each, independently, an acyl group having 1 to 
6 carbon atoms; and 

RlO and R" are each, independently, an acyl group having 1 to 6 carbon 



atoms, or the R^O and R^ ^ groups on the 4' and 6* positions of the maltose or the 
and 6 positions of the glucose form an isq)ropylidene group; 



37. The method of Claim 36 in which the condition which is charactaized 



38. A pharmaceutical composition comprising an effective amount 
compound of fonnula I 



era 



pharmaceutically acceptable salt thereof. 



15 by excessive snKX>th muscle proliferation is restenonsis. 



I 




where X is 
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Rl is H, alkyl having 1 to 6 carbon atonis. chioro, bromo, or alkoxy having 1 
to 6 caibon atoms; 

r2 is H, an acyl group having 1 to 6 carbon atoms, phcnylsulfonyl, or 
5 nibstiuited phenylsulfonj^ and 

r3 is an acyl group having 1 to 8 carbon atoms, benzoyl, substinited benzoyl, 
alkylsulfonyl having 1 to 6 carbon atoms, phcnylsulfonyl. or substituted 
phcnylsulfonyl; 

R4, R5, r6 R7. R8. and R9 are each, independendy, an acyl group having 1 to 
10 6cazbonatoms; and 

RlO and R" are each, independently, an acyl group having 1 to 6 carbon 
atoms, or die R^O and R" groups on d« 4' and 6^ positions of the maltose or die 4 
and 6 positions of the glucose fam an isopropyUdenc group; 

• a phaimaceudcally accqjiable salt diereof. 
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